A Sensitive Mercury Barometer by Guthrie, Frederick
This content has been downloaded from IOPscience. Please scroll down to see the full text.
Download details:
IP Address: 160.36.178.25
This content was downloaded on 03/10/2015 at 00:32
Please note that terms and conditions apply.
A Sensitive Mercury Barometer
View the table of contents for this issue, or go to the journal homepage for more
1875 Proc. Phys. Soc. London 2 140
(http://iopscience.iop.org/1478-7814/2/1/312)
Home Search Collections Journals About Contact us My IOPscience
140 FREDERICK GC'TIIRIE ON A 
if' Q, be equal to k,B (where k is U constant), then must 
(kh-kc)T*c + (kc-kk,)T,, + ( k , - k k , ) T , , ~ O .  
Now from (34) and (37) 
(kq- k*)Tab = A(% - 4) -B(P0 -a',>, ' ' (40) 
and the cyclical sum of three, or of any number, of such terms 
evidently vanishes. 
University College, London. 
JAKUARY 20,1877. 
XII. A Sensit ive M e w x r y  Bavsometer. 
By FREDERICK GUTHRIE. 
THE object aimed a t  is to get a barometer which shall coiii- 
bine great sensibility with sufficient compactness. The baro- 
meters depending upon the weight of liquid columns are, 
unless the liquid is mercury, of unwieldy length. Descartes 
suggested a modification of the mercurial barometer in which 
the air-sQpported column of liquid consists of two liquic s, the 
lower one being mercury and the upper one water holding 
tartar-emetic in solution to ensure the expulsion of air (fig. 1). 
Now that we know various liquids, notably hy- 
drocarbons, which have no sensible vapour-ten- 
sion at atmospheric temperatures, it is suiyrising 
that this foiin has not been reintroduced. It 
appears, however, to be little known. It was 
suggested to me by a friend ; and I made one 
containing glycerine and used it with success for 
some months before I was aware of its having 
been suggested by Descartes. The sensibility 
of such a barometer would obviously be, if the 
upper liquid were without weight, directly pro- 
portional to  the ratio between the sectional areas 
of the cylindrical chamber and the upper tube 
(if also the open limb were of infinite area). 
But, the upper liquid having weight, the limit of 
sensibility is the comparative density of the 
mercury and liquid (say 16  : 1). Accordingly 
this limit is reached when the cylindrical cham- 
ber has four times the diameter of the upper tube. 
Fig. 1. 
By incliniiig the top part of the supported colu~~lxl a theo- 
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reticnl increase of sensibility is obtained ; but practically, on 
account of the dragging on the column and for other rewons, 
this device is not in use for exact measurements. The 1nu1- 
tiplication of motion caused by applying a float connected 
with a wheel, as in the common weather-glass, is for similar 
reasons to be discarded for such purposes. Aneroid barome- 
ters are of exceedingly convenient forin, but are of course 
saddled with the objection that the metal chamber is never 
perfectly elastic, SO that they require frequent comparison with 
standard mercurial ones. 
My friend the late B. F. Duppa devised a barometer in 
which the cistern or open limb was dispensed with, and was 
replaced by an open horizontal capillary tube. The free sur- 
face of the mercury in the capillary tube would then move at 
a rate proportional to the sectional areas of the vacuum end 
and the capillary. I believe this plan was not found to answer, 
on account of the oxidation of the free end of the mercury. 
The plan which I submit, and which in the models I have 
made and have had made appears to succeed well, more 
resembles that of M. Duppa than of any other with which I 
am acquainted. One form, shown in fig. 2, made for me by 
born, consists of an ordinary baro- 
meter-tube, B, 6 millims. in internal 
diameter, connected by a flat hori- 
zontal spiral, S, of 2 millims. internal 
diameter, with the open tube C of the 
same diameter as B. In  S is nbubble 
of air, a, at such a distance from R 
that it cannot enter B when the mer- 
cury in that tube is at the top. Tlic 
motion of the bubble is, of course, !I 
times as fast as that of tho level of 
the mercury in either limb, or 44 that 
of the true barometric variation. The 
object of bringing B and C together is 
to avoid as much as possible the effect 
on change of place. In  another 
form (which is being made, by Mr. 
Hicks, of Hatton Garden). tlic limb 
Messrs. Cetti, of Brooke Street, Hol- Fq. 2. 
of the relative differences of height c 
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C is made to enclose hermetically the limb B. This should 
bring the effect of such relative tilting to a minimum. In  
one which T have myself made, the tube S being straight 
and placed on a stone mantlepieco, a drop of sulphuric acid is 
employed instead of the air-bubble. It has the effect of making 
the motion rather more nimble, but is perhaps not quite so 
trustworthy for exact measurements, because the wetting of 
the tube by the liquid causes some inconstancy in its calibre. 
A tube S of 2 millims. internal diameter, connected with a 
barometer-tube having a t  its upper mercurial surface a dia- 
meter of 20 millims., would exaggerate barometric motion 100 
times ; and of course the sensibility would approach the nearer 
to twice this, the greater the diameter of the open limb. There 
is indeed absdutely no theoret id  limit to the possible sensi- 
bility. It must be left to practical glass-workers to determine 
whether a spiral form is the best for the tube 8, or whether a 
series of parallel tubes joined alternately end to end are to be 
preferred. According to Professor Dewar, who has had great 
experience in the use of such tubes for similar purposes, it 
would not be advisable to hare the S tube less than 2 millims. 
internal diameter. In all cases, on account of the unavoid- 
able irregularities in so long a tube, T presume as many as 
possible comparisons should be made with a standard baro- 
meter and the intermediate graduations introduced by inter- 
polation. In  the straight one mentioned above, the gap in the 
mercury thread is seen through a lens to be in constant agi- 
tation. 
